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DETAILED ACTION 
Response to Arguments 

Applicant's arguments filed 12/29/2006 have been fully considered but they are 
not persuasive. 

Regarding claim 1 -4, and 23 -25, applicant argue, "Claim 1 includes.... the 
references of record". However Examiner respectfully disagrees. Figure 1 of Sawada 
teaches a prefilter 12 (feed forward filter) coupled to an input for producing in response 
to input analog communication signal (see input signal to the prefilter 12) an equalized 
analog communication signal (see figure 1, output signal to adder 13, and page 1, 
paragraph 0004). Thus Sawada does teach all cited limitations. Therefore Examiner 
maintains his rejection of claims 1-4, and 23 -25. 

Regarding claim 13-16, Applicant argues, " Yang reference does not disclose 
defining control information based on feedback coefficients used by a decision feedback 
equalizer". However Examiner respectfully disagrees. Yang et al does teach control 
information based on feedback coefficients used by a decision feedback equalizer (see 
column 5, lines 35 - 50 and column 6, line 3 -40), Thus Yang et al do teach all cited 
limitations. Therefore Examiner maintains his rejection of claims 13-16. 

Regarding claim 17 and 18, Applicant argue that, "Sawada reference does not 
disclose an equalizer having a control input for receiving an equalizer coefficient and 
further responsive to said equalizer coefficient for producing said equalized 
communication signal". However Examiner respectfully disagrees. Sawada et al teach a 
decision feedback equalizer apparatus comprising: an input for receiving an input 
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communication signal (see figure 1, input signal to the pre-filter 12), an output for 
providing an equalized communication signal (see figure 1 , the output signal of 
component 13), an equalizer coupled between said input and said output for providing 
said equalized communication signal in response to said input communication signal 
(see figure 1, component 16), said equalizer having a control input for receiving an 
equalizer coefficient (see figure 1, input signal to component 13 from component 16), 
said equalizer further responsive to said equalizer coefficient for producing said 
equalized communication signal and a coefficient adapter apparatus coupled to said 
equalizer for producing coefficient (see figure 1, component 13,14, 15, 16, 17, 19). The 
output of feedback equalizer (the output signal of component 13) is controlled by the 
output signal from component 16 (see figure 1). Component 16 is generating feedback 
equalizer coefficients. Therefore Sawada does teach said cited limitations. Thus 
Sawada in view of Drost et al teach all cited limitations. Ttierefore examiner maintains 
his rejection of said claims 17 and 18. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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2. Claims 1 -4, 11,12, 23 -25 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Sawada et al. (USPAP 2003/0058930). 

Regarding claim 1 , Sawada et al teach a communication receiver comprising an 
input for receiving from a communication transmission apparatus an input analog 
communication signal (see figure 1, input signal to the pre-filter 12), a feed-forward 
equalizer coupled to said input for producing in response to said input analog 
communication signal and equalized analog communication signal (see figure 1 , 
component 12, and 13), a sampler coupled to said feed-forward equalizer for producing 
digital communication information in response to said equalized analog communication 
signal (see figure 1, component 14), and a feedback equalizer coupled between said 
sampler and said feed forward equalizer for controlling said feed forward equalizer in 
response to said digital communication information (see figure 1, component 16). 

Regarding claim 2, which inherits the limitations of claim 1 , Sawada et al further 
teach said feed fonA/ard equalizer includes a wire summation node (see component 13). 

Regarding claim 3, which inherits the limitations of claim 1 , Sawada et al further 
teach said feedback equalizer includes a digital to analog conversion portion having an 
input coupled to said sampler for receiving said digital communication information (see 
figure 1, component 19), said digital to analog conversion portion having an output 
coupled to said feed forward equalizer (see figure 1, output signal from component 19 to 
component 13). 

Regarding claim 4, which inherits the limitations of claim 3, Sawada et al further 
teach said feed forward equalizer includes a wire summation node (see component 13). 
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Regarding claim 1 1 , which inherits the limitations of claim 1 , Sawada et al further 
teach said feedback equalizer includes a control input for receiving control information, 
said feedback equalizer responsive to said control information for controlling said feed 
forward equalizer, said control information designed to minimize interference at 
temporal boundaries between data symbols carried by said equalized analog 
communication channel (see figure 1, component 17, the inputs w0-w7). 

Regarding claim 12, which inherits the limitations of claim 1 1 , Sawada et al 
further teaches said input analog communication signal is produced by the 
communication transmitter apparatus in response to second control information (see 
figure 1, the output signal of component 14), said first control information designed in 
conjunction with the second control information to minimize interference at points in time 
between said temporal boundaries (see figure 1. components 13, 14, 15 and 16). 

Regarding claim 23, the claimed method including the features corresponds to 
subject matter mentioned in above rejection of claim 1 is applicable hereto. 

Regarding claim 24, which inherits the limitations of claim 23, Sawada et al 
further teach converting said digital communication information into an analog control 
signal , and performing said feed forward equalization step in response to said analog 
control signal (see figure 1, component 14, 15, 16, 17 19). 

Regarding claim 25, which inherits the limitations of claim 24, Sawada et al 
further teach said analog signal is a current signal. 



Application/Control Number: 10/603.302 Page 6 

Art Unit: 261 1 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 13-16 are rejected under 35 U.S.C. 102(a) as being anticipated by Yang 
etal (US Patent 6,469,988). 

Regarding claim 13, Yang et al teach an input for receiving digital communication 
information, a digital to analog conversion portion coupled to said input for producing an 
analog communication signal in response to said digital communication information (see 
column 4, lines 66 - column 5, lines 5), an output coupled to said digital to analog 
conversion for providing said communication signal for transmission to communication 
receiver apparatus, said digital to analog conversion portion having a control input for 
receiving control information, said digital to analog conversion portion for producing said 
analog communication signal n response to said control information (see column 5, 
lines 22 - 49), said control information defined based on feedback coeifficients used by 
a decision feedback equalizer in a communication receiver (see column 6, lines 3 - 40). 

Regarding claim 14, which inherits the limitations of claim 13, Yang et al further 
teach said digital to analog conversion portion includes plurality of current source digital 
to analog signal converters an wherein said control information includes weight 
information for indicating respective amounts of current to be sourced by said current 
source digital to analog converters (see abstract and column 2, lines 18-40). 
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Regarding claim 15, which inherits limitations of claim 13, Yang et al further 
teach said control information is defied in conjunction with feedback coefficients to 
minimize interference at points in time between temporal boundaries of data symbols 
carried by an equalized communication signal produced y the decision feedback 
equalizer (see column 6, lines 3 - 40). 

Regarding claim 16, which Inherit the limitations of claim 15, Yang et al further 
teach wherein the feedback coefficients are defined in conjunction with said information 
to minimize interference at said temporal boundaries. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 5 - 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Sawada et al. (USPAP 2003/0058930) in view of Yang et al (US Patent 6,469,988). 

Regarding claim, which inherits the limitations of claim 3, Sawada et al is silent 
on said digital to analog conversion portion includes plurality of digital to analog 
converters having respective inputs coupled to said sampler and respective outputs 
coupled to said feed forward equalizer. However, in analogous art, Yang et al teach an 
filter having digital to analog conversion portion includes plurality of digital to analog 
converters having respective inputs coupled to said sampler and respective outputs 
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coupled to said feed forward equalizer (see abstract). Therefore it would be obvious to 
an ordinary skilled in the art at the time the invention was made to incorporate the 
teachings of plurality of digital to analog converters in Sawada et al filter. The motivation 
or suggestion to do so is to realize plurality of tap coefficients (see column 2, line 12 - 
40). 

Regarding claim 6, which inherits the limitations of claim 5, Yang et al further 
teach each of the said digital to analog converters includes a current source digital to 
analog converter (see column 2, line 18 - 40). 

Regarding claim 7, which inherits the imitations of claim 6, Yang et al further 
teach said outputs of said digital to analog converters are connected together at an 
input of said feed forward equalizer (see column 2, lines 18-40). 

Regarding claim 8, which inherits the limitations of claim 5, Yang et al further 
teach said feed forward equalizer includes a wire summation node (see column 2, lines 
18-40). 

Regarding claim 9, which inherits the limitations of claim 5, Sawada et al further 
teach said feedback equalizer includes a delay apparatus coupled between said 
sampler and said digital to analog converters for providing said digital communication 
information to said digital to analog converters at different point in time (see abstract 
and column 2, lines 18 - 40). 

6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sawada 
et al. (USPAP 2003/0058930) in view of Peon et al (US patent 7027499). 
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Regarding claim 10, Sawada et a! is silent on the communication signal carries a 
SONET communication. However in analogous art. Peon et al teach communication 
system carries a SONET signal. Therefore it would be obvious to an ordinary skilled in 
the art at the time the invention was made to have process the SONET signal. 

Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sawada et al. (USPAP 2003/0058930) in view of Drost et al (US Patent 
6.055,269). 

Regarding claim 1 7, Sawada et al teach a decision feedback equalizer apparatus 
comprising: an input for receiving an input communication signal (see figure 1 , input 
signal to the pre-filter 12), an output for providing an equalized communication signal 
(see the output signal of component 1 3), an equalizer coupled between said input and 
said output for providing said equalized communication signal in response to said input 
communication signal (see figure 1, component 16), said equalizer having a control 
input for receiving an equalizer coefficient (see figure 1 , input signal to component 13 
from component 16), said equalizer further responsive to said equalizer coefficient for 
producing said equalized communication signal and a coefficient adapter apparatus 
coupled to said equalizer for producing coefficient (see figure 1 , component 13,14, 15, 
16, 17, 19). 

Sawada et al is silent in adaptor apparatus producing the coefficient in response 
to a temporal relationship between first and second point in time. However in analogous 
art, Drost et al teach a decision feedback equalizer generate the coefficients based on 
temporal relationship between first and second points in time (see column 12, lines 31 - 
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46). Drost et al further teach first point corresponds to actual occurrence of a temporal 
boundary between data symbols carried by the equalized communication signal, said 
second point in time corresponding to an expected occunrence of said temporal 
boundary, and said coefficient adaptor apparatus for iteratively adapting said equalizer 
coefficients in response to said temporal information (see column 12, lines 31 - column 
16 - line 40). Therefore, it would be obvious to an ordinary skilled in the art at the time 
the invention was made to use temporal information to adapt the filter coefficients. The 
motivation or suggestion to do so is to reduce the complexity and additional circuitry in 
the receiver. 

Regarding claim 18, which inherits the limitations of claim 17, Drost et al further 
teach wherein said temporal relationship indicates when said first point precedes said 
second point in time and also indicates when said second point in time precedes said 
first point in time (see column 12, line 31 - 46 determining the signal is either early or 
late). 

Regarding claim 19, Sawada et al further teach said coefficient adaptor 
apparatus includes logic for producing, in response to said temporal relationship 
information, equalizer information indicative of how said equalized communication 
signal is affected by a current version of said equalizer coefficient (see figure 1 , 
component 13,14, 15, 16, 17, 19). 

Regarding claim 20, which inherits the limitations of claim 19, wherein said 
coefficient adaptor apparatus includes a coefficient adaptor coupled to said logic and 
having an input for receiving said current version of said equalizer coefficient, said 
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coefficient adaptor responsive of said equalizer information for adapting said current 
version of said equalizer coefficient to produce a corresponding adapted version of said 
equalizer coefficient (see figure 1, component 13,14, 15, 16, 17, 19). 

Claims 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sawada et al. (USPAP 2003/0058930) in view of Drost et al (US Patent 6,055,269) and 
further in view of Melas (US Patent 6,678,105) 

Regarding claim 21 , which inherits the limitations of claim 19, Sawada et al in 

view of Drost et al is silent on said logic includes a lookup table. However in analogous 

art, Melas teaches said logic includes a lookup table (see column 1 , line 50 -60). 

Therefore it would be obvious to an ordinary skilled in the art at the time the invention 

was made to in corporate the lookup table in the filter. The motivation or suggestion to 

do so is to remove trailing nonlinear ISI that exists in the feed fonA^ard filter output. 

« 

Claims 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sawada et al. (USPAP 2003/0058930) in view of Drost et al (US Patent 6,055,269) and 
further in view of Lee et al (US Patent 5,471 ,504) 

Regarding claim 22, Sawada et al in view of Drost et al is silent on said adaptor 
is using a LMS algorithm to calculate the equalizer coefficient. However in analogous art 
Lee et al teach computing decision feedback equalizer coefficients using iterative LMS 
algorithm (see column 2, lines 53 -62). Therefore it would be obvious to an ordinary 
skilled in the art at the time the invention was made to use LMS algorithm to calculate 
the filter coefficients. The motivation or suggestion to do so is reduce the complexity in 
the equalizer. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jaison Joseph whose telephone number is (571 ) 272- 
6041 . The examiner can normally be reached on M-F 9:30 - 6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571 ) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status Information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications Is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Jaison Joseph 
03/15/2007 




